Previous research indicates that certain parameters of electrodermal functioning are related to schizophrenia and risk for schizophrenia. This study investigated childhood environmental factors in two subgroups of high-risk males (offspring of schizophrenic mothers): those who showed patterns of electrodermal lability in childhood and later became schizophrenic, and a matched subgroup who showed similar patterns of electrodermal functioning but did not become schizophrenic. The variables examined were parental absence, institutionalization of the child, and quality of the home and neighborhood. The schizophrenic group had experienced significantly more paternal absence during the 2nd year of life. The schizophrenic subjects also experienced significantly more childhood institutionalization, particularly in the 1st and 6th through 10th years of life. The quality of home and neighborhood and maternal absence did not distinguish the two groups. The findings are interpreted as indicating the importance of paternal presence in ameliorating the disruptive effects of the schizophrenic mother on vulnerable male offspring.
Many contemporary theorists assume that the etiology of schizophrenia is best explained as an interaction between constitutional and environmental factors. This assumption has been articulated in several theoretical models, most notably the diathesis stress (Rosenthal, 1970) or vulnerability (Zubin & Spring, 1977) models. Basically, these models assume an inherited or acquired biological predisposition to schizophrenia, which is triggered by environmental stress. The relative contributions of environmental and constitutional factors are presumed to vary among individuals. The models also assume that some individuals who are constitutionally predisposed may fail to manifest schizophrenia because of a nurturant, protective environment. Others with similar predispositions may break down early in life because of exposure to a stressful environment.
Although these models have proven beneficial in explaining much of the data on Requests for reprints should be sent to Elaine Walker, Department of Human Development, Cornell University, Ithaca, New York 14853. schizophrenia, the disentanglement of environmental and constitutional effects has proven to be problematic. One current research approach that is attempting to address this problem is the "high-risk" method (Mednick & McNeil, 1968) . High-risk researchers have focused their efforts on the offspring of schizophrenics in hope of identifying premorbid factors related to psychopathology. Offspring of schizophrenics, whether reared by their biological parents or by nonschizophrenic adoptive parents, have a significantly higher incidence of schizophrenia than the general population (Gottesman & Shields, 1972; Heston, 1966; Kallman, 1946; Reisby, 1967; Slater & Cowie, 1971) . Thus there is strong evidence of an inherited predisposition to schizophrenia, at least in some cases. On the other hand, however, the concordance rate for schizophrenia in monozygotic twins is estimated to be around 50% (for a brief review, see Gottesman, 1978) , leaving a considerable amount of the variance to be accounted for by environmental factors.
Since about 10%-16% of so-called highrisk children become schizophrenic (Gottes-man, 1978) , one goal of researchers is to identify the subgroup that is constitutionally predisposed. Once this is accomplished, it may be easier to determine which, if any, environmental factors trigger the development of schizophrenic symptoms. Measures of psychophysiological functioning, particularly electrodermal measures, have shown some promise as indicators of constitutional risk for schizophrenia. Due to variations in procedures for collecting and analyzing electrodermal data, there is still some controversy regarding the electrodermal indices that differentiate high-risk and control groups. However, several psychophysiological studies of high-risk children to date report significant differences between highrisk and control children on at least one index of electrodermal functioning. Overall, there appears to be a pattern of psychophysiological lability that characterizes both schizophrenics and subjects at risk for schizophrenia. Specifically, heightened electrodermal responsiveness (e.g., variables such as faster recovery, higher amplitude, shorter latency, or greater responsiveness) has been reported in a subgroup of diagnosed schizophrenics (Ax & Bamford, 1970; Gruzelier & Venables, 1972 , 1974 Thayer & Silber, 1971) and in subjects at high risk for schizophrenia (Fein, Tursky, & ErlenmeyerKimling, 1975; Janes & Stern, 1976; Mednick & Schulsinger, 1968; Salzman & Klein, 1978; Van Dyke, Rosenthal, & Rasmussen, 1974) . Moreover, Mednick found that among offspring of schizophrenics, greater electrodermal responsiveness was significantly related to later psychiatric breakdown in males.
The purpose of this study was to investigate the role of environmental factors in schizophrenia while at the same time attempting to control for one set of constitutional indicators-specifically, electrodermal measures. To the extent that these constitutional variables can be controlled, the effects of environmental variables should be made more explicit. This exploratory study represents a small but potentially informative step in the direction of differentiating constitutional and environmental factors in schizophrenia.
We compared two subgroups of high-risk subjects: those who showed labile patterns of electrodermal responsiveness and later developed schizophrenia, and another group who showed similar patterns of electrodermal responsiveness but were later diagnosed as having no evidence of psychosis. Based on a vulnerability model, we presumed that these two subgroups had similar predispositions to schizophrenia but were exposed to different levels of environmental stress. Thus it was predicted that the high-risk children who later developed schizophrenia would have experienced significantly more environmental stress than the comparison group with no mental illness. Previous research, particularly that of the Danish high-risk project (Mednick & McNeil, 1968) , has provided a basis for selecting environmental variables that may constitute stressors in the developmental history of the high-risk child. The specific environmental factors explored here include maternal absence, paternal absence, and institutional child care. Length of parental absence and institutionalization have been linked to psychopathology in high-risk children, particularly males Stern, Mednick, & Schulsinger, 1974; Walker, Cudeck, Mednick, & Schulsinger, 1981) , and retrospective studies show higher rates of parental absence among schizophrenics than in the general population (Brill & Liston, 1966; Dennehy, 1966; Hilgard & Newman, 1963; Wray & McLaren, 1976) . Two other variables investigated in this study are quality of the home environment and neighborhood stability.
Method

Subjects
The subjects of this study were part of a larger sample of 207 Danish children (121 males and 86 females) with chronically schizophrenic mothers. The sample of 207 high-risk children was evaluated initially in 1962 at the inception of the research project and again in 1972 for a psychiatric follow-up. The selection of the subjects for this study was based on the results of both the initial evaluation and the follow-up.
In 1962, when the subjects were between 9 and 20 years of age, they underwent a psychophysiological assessment (Mednick & Schulsinger, 1965) . At the time of the assessment, none of the subjects in this study was receiving any form of treatment for psychiatric disorder.
The psychophysiological measures included tests of electrodermal (EDR) responsiveness (skin conductance) during conditioning and stimulus generalization trials. An Offner-Beckman Type R Dynograph was used to record electrodermal responses. Subjects listened to tape-recorded instructions informing them of the procedures. After a series of eight desensitization trials in which the conditioned stimulus (CS; 1,000-cps [cycles per second] tone of 2-sec duration) was presented, the conditioning trials were begun. The unconditioned stimulus (UCS) was an irritating noise of 96 dB (SPL) presented for 4.5 sec following .5 sec after the onset of the CS at 54 dB. There were 14 trials, separated by 17-77 sec. Following the conditioning trials, the stimulus generalization trials began. Generalization stimuli (GS) were tones of 1,311 cps (GS1) and 1,967 cps (GS2). There were nine trials: three each of the CS, GSl, and GS2. Stimulus duration was 2 sec, and interstimulus intervals varied from 10 to 18 sec. A more detailed description of the specific procedures employed in the collection of the psychophysiological data is provided elsewhere (Mednick & Schulsinger, 1965 .
Ten years later, in 1972, the subjects were reexamined in an extensive psychiatric evaluation (Schulsinger, 1976) . The evaluation included an interview and two standard psychiatric status scales-the Present State Examination (PSE; Wing, Cooper, & Sartorius, 1974) and the Current and Past Psychopathology Scales (CAPPS; Endicott & Spitzer, 1972) . On the basis of these three sources, a consensus diagnosis was derived for each subject. The diagnostic categories included schizophrenia, psychopathy, other personality disorders, neurotic, and no mental illness (for a detailed description of the diagnostic procedure, see Schulsinger, 1976) .
Three EDR indices were found to differentiate the control and high-risk children, particularly the high-risk children who showed mental illness at follow-up. The indices are response amplitude (mean amplitude of EDR in ohms), half amplitude recovery rate (rate, or slope, of half response recovery in ohms per second), and responsiveness (percentage of measurable responses; Mednick & Schulsinger, 1965 . Findings regarding these three indices have been confirmed in other studies of schizophrenia; consequently they served as criteria for selecting our matched control group of nondisturbed high-risk subjects.
Since earlier studies indicated that the relationship between electrodermal responsivity and schizophrenia was most consistent for males, it was decided to include only male subjects in this study. First, we selected all high-risk males who received a diagnosis of schizophrenia at follow-up. This index group contained nine subjects. Means for the electrodermal parameters were derived by combining data from the entire electrodermal examination: conditioning and generalization trials. Mean response amplitude, recovery rate, and responsivity were substantially greater for the schizophrenic males than for the entire sample of high-risk males. (For a discussion of the EDR characteristics of the subjects, see Mednick & Schulsinger, 1968; Mednick et al., 1974.) A control group of 9 nondisturbed subjects was chosen from the group of 30 high-risk males who manifested no signs of psychotic or psychopathic symptomatology.
(The 30 subjects fell into the "no mental illness" and "neurotic" categories described by Schulsinger, 1976 .) The 9 nondisturbed high-risk males were selected by matching as closely as possible their electrodermal scores with those of the schizophrenic group. Thus the control group represented the most extreme electrodermal responders among the nondisturbed high-risk subjects. The positive correlation among the three EDR indices facilitated the matching. Comparisons of the schizophrenic and control groups on the three electrodermal measures yielded the following nonsignificant t values: for recovery rate, ( (8) 
Procedure
In 1962, extensive social history information was collected from the parents of each subject. The social history interviews were conducted by a social worker in the subject's residence. Data were collected on the family's history, including the onset and duration of any incidents of parental absence and institutionalization of the child during the first 14 years of life. Since these data were derived from factual information provided by parents in a highly structured interview, there was no question of rater reliability. However, in order to ensure the accuracy of the data, the information gained from the parents was checked in official Danish population records. Data were also collected on the quality of the neighborhood and home.
Data on parental absence and institutionalization gathered in the 1962 interview were coded in the following manner. Amount of maternal and paternal absence was measured at five periods: during the 1st year, during the 2nd year, during years 3 to 5, during years 6 to 10, and during years 11 to 14. Absence during each period was coded on a scale ranging from 0 to 2, indicating "almost total absence" (0), "some absence" (1), and "no absence" (2). Institutional child care was coded for the same time periods with a O-to-2 scale, indicating "no institutionalization," "some institutionalization," and "constant institutionalization.'" Quality of the neighborhood was rated on a O-to-2 scale (good, average, bad) and quality of the home on a O-to-3 scale (good, average, below average, poor).
As indicated, information on parental absence and institutionalization was confirmed by official records. Thus, we considered these data to be highly reliable, although the ranges of the scores were limited by the coding format, and the distributions were not all normal. However, with equal Ns, simple t tests are robust with 1 Danish child care institutions are available for any child whose parents are unable to provide care. They are well staffed and compare favorably to the best residential care centers for normal children in the United States.
respect to violations of the assumption of normality (Boneau, 1960; Havlicek & Peterson, 1974) .
It should be noted that the variables listed hereparental absence, institutionalization, and quality of home and neighborhood-were specifically chosen be* cause of previous evidence that they are related to schizophrenia. No other variables were considered in this study.
Results
Comparisons (t tests for paired observations) between the schizophrenic and nonschizophrenic high-risk subjects were made for the measures of maternal absence, paternal absence, and institutionalization at each age period. Deriving composite scores for the three variables by combining subscores across age groups would have increased the potential range and improved the distribution of the scores. On the other hand, the derivation of composite scores might sacrifice important information regarding the effects of absence and institutionalization at specific age levels. For this reason we chose to analyze the data for each age period separately. Table 1 lists the means for parental absence, institutionalization, and quality of neighborhood and home by group. The means for the larger group of high-risk males are also included in the table. However, statistical comparisons will only be made between the schizophrenics and EDR-matched nonschizophrenics, since the later subjects constitute the more appropriate control group. An examination of the means indicates that the larger group of high-risk males falls midway between the two subgroups.
The t tests for paired observations yielded the following results. The amount of paternal absence was significantly greater for the schizophrenic boys at age 2. The amount of institutional child care was significantly greater for the schizophrenic subjects during the 1st year and through years 6 to 10. Although there was a trend toward greater maternal absence during most age periods for the schizophrenics, these differences were not statistically significant. There were also no significant differences between the groups in the quality of the neighborhood or home.
An examination of the individual cases shows that the fathers of five of the schizophrenic subjects were absent throughout the child's life, one father left and then returned, and one was absent from age 6 to 14. Only two of the fathers of the schizophrenic boys were always present, whereas six of the fathers of the nondisturbed boys were always present. There were no cases of constant paternal absence in the nondisturbed group, although three of these fathers were absent in the later years. With regard to maternal absence, all subjects in both groups showed some periods of maternal absence. This was to be expected, since all the mothers were diagnosed schizophrenics. However, among the schizophrenic subjects, maternal absence was more frequently associated with institutionalization of the child. For both groups, the periods of institutionalization tended to be intermittent rather than continuous.
In order to determine whether differences in paternal adjustment underlay the differences in paternal absence, an additional t test was performed. The two groups were compared for father's number of criminal offenses. This comparison was made because of previous reports that husbands of schizophrenic women tend to show higher rates of criminal behavior (Kirkegaard-Sorensen & Mednick, 1975) . There were no significant differences between the sick and well groups for this variable.
Discussion
The results of this study indicate that parental absence, specifically father's absence, and institutionalization are related to schizophrenia in high-risk males. In interpreting these findings, it is important to keep in mind the particular familial context of the highrisk child. When the maternal figure is seriously disturbed, it is likely that the paternal figure takes on increased salience. The presence of the father may be the major factor determining the stability of the child's familial environment. Especially for males, the process of identification with a stable father figure may serve as a buffer against the disruptive influence of a disturbed mother, thereby decreasing the likelihood of schizophrenia in the child. Due to the high rate of constant paternal absence in the schizophrenic group, it is not reasonable to spec- ulate on the relative impact of the father's absence at different age periods. The results of this investigation suggest that the absence of the disturbed mother is less important than paternal absence. In fact, several previous studies found that the absence of a disturbed mother was related to reduced symptoms in male offspring (Higgins, 1974; Rieder & Nichols, 1979; Sobel, 1961; Walker et al, 1981 ). An earlier study of the relationships among maternal absence, paternal absence, institutionalization, and later clinical symptoms in high-risk offspring showed that the apparent negative effects of maternal absence were mediated by institutionalization (Walker et al., 1981) . Thus, when the absence of the schizophrenic mother did not result in institutionalization of the child, maternal absence was related to reduced symptoms in offspring. An examination of individual cases in this study indicated that periods of maternal absence were associated with periods of institutionalization of the child within both the schizophrenic and nondisturbed groups.
The notion that institutional child care is detrimental to the healthy development of a child is widely accepted. However, it is not clear which specific factors related to institutionalization are responsible for its negative impact. Regardless of the quality of care provided by the institution's staff, it is probably true that institutionalized children experience serious stress in being separated from their home and family. Moreover, within the confines of the institution, males, especially, may be subjected to rivalry and competitiveness among the residents. Yet in this study the most significant differences in impact of institutionalization between the sick and well group occur during the 1st and 6th to 10th years. It is unlikely that other residents could be responsible for the negative impact of institutionalization during the 1st year. This suggests that the stress of separation and/or lack of familial or parental nurturance may be the important factors. Clearly, more research is needed in order to substantiate these speculations.
There is an alternative explanation for the relationship between childhood institutionalization and schizophrenia. It could be argued that the schizophrenic males were more deviant as children and, therefore, more likely to be institutionalized. However, there are two factors that weaken the plausibility of this interpretation. First, as mentioned above, the highest incidence of institutionalization among the schizophrenic males occurs during year 1 and years 6 to 10. It is unlikely that behavioral problems would precipitate the institutionalization of children as young as 1 year, although deviant behavior could play a role with children 6 to 10 years of age. Secondly, the Danish child care institutions discussed here are for normal children, and it is likely that seriously disturbed children would be placed in treatment centers.
An examination of the social history data for our subjects showed that when maternal absence did not result in institutionalization of the child, the father was the most likely caregiver. The second most likely substitute for an absent mother was the grandmother, followed by other extended family or friends. The difference in the rate of institutionalization for the sick and well groups may be a function of differences in paternal absence. As stated earlier, five of the nine schizophrenic high-risk males had no paternal figure up to age 14.
The quality of the neighborhood and home did not differ between the schizophrenic and control groups. Nor were there any significant differences between the two groups in father's occupational and educational status or criminal behavior. Some have suggested that absent parents generally constitute a deviant group, and that many effects attributed to parental absence are actually due to the parent's preseparation deviance (Herzog & Sudia, 1973; Marino & McCowen, 1976) . However, our findings suggest that it is paternal absence and its consequences, rather than paternal deviance, that affects the psychiatric status of the offspring. Additional research is needed before any firm conclusions can be reached on this issue. Across age periods, the nondisturbed group experienced less parental absence and institutionalization than the larger group of high-risk males. This suggests that the nondisturbed group experienced a familial environment that was more stable than the norm for both the schizophrenic group and the remaining high-risk subjects. Assuming a vulnerability model, it could be argued that the nondisturbed subgroup was protected from breakdown by more stable environments. Of course, future follow-ups of the high-risk group may detect additional cases of schizophrenia. However, based on available age-related morbidity data , over half of the expected cases have been diagnosed.
It should be emphasized that the approach we have used here (i.e., matching subjects on psychophysiological variables) is based on the assumption that psychophysiological lability is an indicator of constitutional predisposition to psychopathology. The level of our current knowledge regarding the role of psychophysiological variables in schizophrenia is still limited. Although there is evidence of a relationship between electrodermal responsivity and schizophrenia, it is not clear whether this responsivity is genetically determined, a result of stress, or both. However, electrodermal measures are indirect indicators of autonomic nervous system functioning, and in this sense they deserve attention as potential indicators of risk for psychopathology.
In the past, high-risk researchers made overall comparisons between high-risk and control groups. The current thrust in highrisk research is to make within-group comparisons in hope of identifying a subgroup of high-risk subjects who have inherited a predisposition to schizophrenia (e.g., Asarnow, Steffy, MacCrimmon, & Cleghorn, 1977; Friedman, Frosch, & ErlenmeyerKimling, 1979) . Although these studies by necessity include only small numbers of subjects, they represent an important step in the refinement of the high-risk research method.
